1) The prevalence of juvenile rheumatism is shown by the incidence of heart disease in 1-5 to 2 per cent. of urban elementary school children. The annual mortality from rheumatic heart disease is probably about 20,000 deaths a year.
(3) Juvenile rheumatism is clearly an environmental disease, for if the children of the poor are transported from their homes to residential schools they remain free from rheumatic infection. What is the factor at work amongst the poor which produces the disease in their own homes? The evidence that cold damp houses have an important influence in producing juvenile rheumatism is considerable. Overcrowding seems to protect to some extent, owing to the prevention of cold. The environmental causes of the disease must centre largely round the production of tonsillar infection.
(4) The organized effort needed to prevent and control juvenile rheumatism consists in increased attention to housing conditions; increased. endeavour in early detection by the School Medical Service; increased supervision by hospitals and practitioners of their rheumatic patients; and increased accommodation for prolonged treatment of heart disease. THERE are many points at which the problems of juvenile rheumatism touch the public health medical services. In the brief time at my disposal to-night I can only deal with a few of them, and these somewhat superficially. I have selected those which appear at the moment to be of chief importance.
(1) THE PREVALENCE OF JUVENILE RHEUMATISM. We may, I think, take it that no country has more rheumatic infection in its children than our own. The clinical study of the disease has been largely the work of British physicians, and we need not doubt that the organized effort necessary to scotch the mass production of rheumatic heart disease will be evolved in this. country.
Incidenzce in the State Elementary Schools.
The depredations of rheumatism in children are best studied in the elementary school child, owing to the class incidence and age-incidence of the disease.
In attempting to estimate the amount of rheumatism among elementary school children, we are met by two initial difficulties: first, heart disease is much more common in school "leavers" than in school "entrants"; secondly, it is more frequent in urban, than in rural, children. Avoiding these difficulties as far as we are able, we should appear to be safe in saying that, in urban school children, rheumatic heart disease is present in the proportion of 1 -5 to 2 per cent. It is probable that the figure for "entrants" is about 1 per cent. and for "leavers" between 2 and 2 -5 per cent. Taking the whole child-population attending elementary schools, Newman has estimated that 0 8 per cent. show organic heart disease. This, which must be a very rough guess, gives us at least 50,000 cases. Incidence in Secondary Schools.
We have at present very little information on the incidence of rheumatic heart disease in secondary schools, but, I have, by the kindness of my colleague, Dr. T. Pearse Williams, some figures relating to the Polytechnic Secondary School, in Regent Street, which are of interest. At the Polytechnic there are over 600 boys between the ages of 9 and 19, with a maximum number of ages 11 to 16. Each boy is examined at least once a year by Dr. Pearse Williams. Taking the average of the two school years, 1924 to 1926, he found that the proportion of boys showing rheumatic heart disease was 1 * 53 per cent. A further interesting point is brought out in connexion with the school: of the boys attending, two-thirds pay fees and one-third come with scholarships from the elementary schools. Taking these two groups separately, rheumatic heart disease was found in 0 98 per cent. of the feepaying boys and 2 57 per cent. in the scholarship boys. This difference is a sign of the class-incidence of the disease of which I shall speak later, and it is all the more striking when it is remembered that the scholars from the elementary schools must be, to some extent, selected boys.
Mortality.
It is impossible to give more than a very rough estimate of the mortality due to rheumatic infection. It is, of course, known that rheumatism kills by the beart disease which it produces, and it is also well recognized that, although the disease takes a large toll of life, the majority of rheumatic deaths do not occur until adult life, ten, twenty, thirty or even more years after the heart disease bas been first established. The numbers of deaths notified as due to rheumatic fever and heart disease under the age of 15 are (1925) 564 and 957 respectively.
Rather over 60,000 deaths a year are attributed to diseases of the heart, and the question arises, What proportion of these is due to rheumatic heart disease ? It is here that we find ourselves in difficulties. There seems to be no doubt that, if you deal with hospital figures only, 50 per cent. of the deaths attribufable to heart disease are due to rheumatic heart disease. It is, however, in my opinion impossible to regard this proportion as in any way correct for the population at large, and the figure which has been given of 30,000 deaths a year from rheumatic heart disease is, I think, far too large. Estimates have varied from 12,000, as a minimum, up to 30,000, as a maximum. The recent report of the Ministry of Health suggests 25,000 as a safe estimate. When, however, we consider two facts it is probable that even this is too high. These facts are, first, that of the 64,000 deaths from heart disease as a whole, only 5,300 occur under the age of 40; secondly, that C. F. Coombs, examining carefully a large number of rheumatic heart cases, found that between 40 and 50 per cent. of them were dead before the age of 40. With these considerations in view, I think it would be safer to regard the annual death-rate due to -rheumatic heart disease as at or about 20,000.
Coombs estimates that two-thirds of all cases begin between the ages of 5 and 15 years. Invalidity.
About one quarter of the children absent from the London elementary schools for long periods are those affected by rheumatic infection (Menzies). Coombs has reckoned that in every fatal case of rheumatic heart disease there are about five years of increasing invalidity before death occurs.
(2) AGE-INCIDENCE AND CLASS-INCIDENCE OF JUVENILE RHEUMATISM. The age-incidence of juvenile rheumatism is well recognized: Under 2 years of age the disease is practically unknown; from 2 to 5 it is uncommon; at 5 it begins to get frequent; at 7 and 8 years the maximum number of first attacks occur; in succeeding years the disease remains extremely common from the occurrence of both primary and secondary cases. At the age of puberty the disease tends to change its type, and to appear in the pattern of the adult rheumatic infection. The question arises why juvenile rheumatism shows this age-incidence ? To my mind there are three factors governing it: the first factor is that of chronic tonsillar infection unrelieved by operation; the second factor is the adoption of the less protected and more exposed regime consequent on school life, and the third factor is the diminished resistance to infection shown during childhood's years. It is where these three factors overlap that we get the heavy incidence of rheumatic infection.
The class-incidence of the disease has, in one particular, been agreed to by everyone: namely, that it is a disease of the poor in the sense that it is very common in hospital practice, and rare in private consulting practice. In a large series of hospital and private cases, G. F. Still found evidence of rheumatic infection in 13 -1 per cent. of the hospital group and 0 * 7 per cent. of the private practice group. The upper limit of the class-incidence is also well seen in the complete absence of the disease in the private and public schools of the richer classes. So definite is this class distinction that in 1923 I ventured to say that, if we knew the reason for it, we should have won a key position in our fight against this disease.
The lower limit of the class incidence is far less definite, far less clear-cut, but of great interest. It has been found by almost everyone who has investigated the problem that, although the disease is one of the poor, yet it is less common in the poorest than in the upper strata of the poor classes. This statement has been criticized, and as it is of so great an importance I must digress for a moment to meet that criticism.
The criticism runs thus: Granted that in the rheumatic group of hospital children the poorest and most destitute are the least in evidence, this would be so in any sample of ordinary bospital patients; the poorest of the poor do not, it is said, frequent hospitals. Now this view is inaccurate, and, to avoid going over what many others have already shown, I will quote only three pieces of evidence to illustrate its inaccuracy.
(1) The wording of the Medical Research Council Report is so framed as to meet this objection exactly. Its words are (p. 95): "If hospital patients are divided into three classes according to the degree of poverty, the poorest of these three show a lower incidence of rheumatism than the other two."
(2) Seeing only rheumatic patients in a single clinic, as I do at my supervisory centre, it is easy to recognize how comparatively few are in really very straitened circumstances.
(3) New evidence comes from Birmingham. A. P. Thomson,' who has paid so much attention to this point, has now published a spot map of 800 cases of juvenile rheumatism in the city of Birmingham. This rheumatism map does not conform to the map showing the incidence of poverty as judged by the prevalence of back-to-back houses, or the incidence of infectious diseases. We may, therefore, take it as certain that, although rheumatic infection is a disease of the poor, it is not a " poverty disease " in the strict sense. Although I do not wish to maintain for a moment that rheumatism is rare in the children of the poorest classes, it is evident that the real rheumatic stratum exists in the upper sections of the poor. Now from this peculiar class-incidence follow certain important conclusions. We see, for instance, that the incidence of rheumatism is not entirely governed by the incidence of severe poverty; that over-crowding, under-feeding, excessive dirt and the other accompaniments of destitution or of semi-destitution, are not the chief factors in its production. Further, this peculiar class-incidence of juvenile rheumatism shows that the disease does not spread from case to case. I mention this because recently certain public health workers have directed special attention to this possibility. Clinical workers, on the other hand, who may, I think, be said to know something of the disease, are fully convinced that case-to-case infection is of no direct moment in rheumatism, and that, from this point of view, rheumatism should be regarded rather as analogous to such diseases as pneumonia and appendicitis, than as a truly contagious disease.
Above all, the class-incidence of juvenile rheumatism demonstrates that poverty alone is not the only influence at work in its production; some other and important factor is also present.
(3) JUVENILE RHEUMATISM AN ENVIRONMENTAL DISEASE.
I believe that it is of the utmost importance to the proper understanding of the problems before us that the fact should be grasped that juvenile rheumatism is an environmental disease.
We have seen that the disease occurs chiefly in the children of the poor living in towns (especially in industrial towns) and attending elementary schools. Evidently there is something in their home or school life which, in this class, predisposes them towards rheumatic infection. The importance of environment has been most clearly brought out by an investigation whose results were published in the recent " Medical Research Report " on this disease. The frequency of rheumatism among the children who were living in the Poor Law residential schools was examined. These children, who amounted to mnany thousands, came from the poorer classes in London, in which, had they been living at home, doubtless many cases of rheumatism must have arisen. Yet, taking them away from their homes, and putting them in residential schools out in the country, was sufficient to make the disease practically unknown among them. Now here is a fact on which we can hardly lay too much stress, and which urgently needs explanation. What alterations have these children's lives undergone? We may readily grant that the children are cleaner, less over-crowded and probably better fed, in the residential school than they would have been in their own homes. But these factors, as we have seen, are not the supreme factors in producing juvenile rheumatism. Another alteration in their lives will be that their school is close at hand, and they are prevented from exposure to wet and cold going to and from school, and from the danger of sitting in school in wet clothes. But such exposure, again, although it must be a factor in the production of rheumatism, cannot be a'n all-important one, otherwise rheumatism would be commoner in rural children where the distances to school are great, than it is in urban children who live nearer to their school.
The evidence, therefore, in connexion with this point, brought out by the Medical Research Council Report, suggests strongly that the environmental factor which is responsible for the mass production of juvenile rheumatism in our towns is concerned with the homes and the housing of the children.
Before we consider this in greater detail, there is one other point to be brought up, namely, that the association between chronic tonsillar disease and juvenile rheumatism is extremely close. In a hundred rheumatic childreni, chronic tonsillar sepsis will be found to be present in 85 to 90 per cent. of the cases. Further, it is well known that acute rheumatic attacks are often ushered in by acute tonsillitis, and, again, recrudescences of rheumatism frequently take the form of or originate in further tonsillar infection. The association between tonsillar sepsis and rheumatism in childhood is so close that if, as we have seen, environment plays a large part in the production of juvenile rheumatism, it is only to be supposed that the environment will act by predisposing towards tonsillar infection. I must leave for to-night the question of the importance of inheritance in the large-scale production of rheumatism. I will only say here that recent and careful investigations on this point have ten ded to diminish its importance in our minds, and that it must be remembered that where environmental influences are of great weight they will probably act in many cases on both parents and children. Inheritance, at the most, may aid and abet environment.
The Influence of Damp Dwellings. We are, then, faced with this curious problem: that we have a widespread infection endemic in our towns attacking thousands of our children and showing a class-incidence almost peculiar to itself; further, the disease is not spread by caseto-case infection. It is not one in which parental inheritance plays an overwhelming part, and it is one in which environment appears to be the most important factor in production.
Can we go further? Is there any special factor in the housing of rheumatic children which can be discovered? I believe personally that there is, and that a special factor in the production of this disease lies in the influence of damp dwellings, and that this is the factor influencing the class-incidence of the infection. Now, opinions on this point are much divided. Some profess to regard this influence of damp as a bogey and superstition; otbers, and for the most part they are those who have investigated the matter personally, are inclined to lay stress upon it. As I feel that it is a singularly unpopular view to express before public health authorities, I propose to give the evidence which has been accumulated to show the importance of damp in the production of rheumatism. By damp I refer to damp associated with cold.
(1) Rheumatic infection attacks children through the tonsils, and as damp is well recognized as a predisposing cause of catarrhal colds, there is no particular difficulty in understanding that damp might have an influence in the production of rheumatism.
(2) The disease is commonest in cold, damp countries, and in them its prevalence increases in the cold damp months of the year. So strikingly is this the case that it is almost impossible to imagine that cold and damp play no part in its production and prevalence.
(3) The sites of the homes of rheumatic children tend to be in low-lying areas and to follow water-courses. This was discovered many years ago by Dr. Jean Gilmour (now Mrs. F. C. Shrubsall), but unfortunately her work was never published. Recently Dr. A. P. Thomson has shown that in Birmingham rheumatism follows the rivers and canals. I think we are going to find the same thing in Paddington, where there are a canal and the buried West Bourne river.
(4) The investigations undertaken for the first report of the Committee on Rheumatic Heart Disease in Children, of the British Medical Association, showed that where in West London, Bath, Bristol, or Birmingham, the homes of rheumatic children were examined, damp houses were noticeably frequent, and averaging all the investigations 62 per cent. of rheumatic children were found to be living in obviously damp rooms.
(5) Recently I have been through 150 new cases in West London, and the proportion living in damp rooms has come out very much the same-namely, 58 per cent. Moreover, I have found that, taking a series of families which contain no rheumatic children, the proportion living in damp rooms was only 30 per cent. That is a significant difference.
The facts, then, point to the conclusion that damp has a very real influence in predisposing towards rheumatic infection, and it may be asked whether the evidence tends to condemn dampness of site, rather than the dampness of the house itself. Now, of course, where the site is damp there is a great likelihood that the house will be damp. Yet, I think it is the condition of the house itself rather than the condition of its site, which is of importance. Several facts suggest this. It is, for instance, easy to find rheumatic and non-rheumatic areas adjacent to each other. Broad terraces, free from rheumatism, mlay be found with many cases of rheumatism in the mews and back-streets behind them. Again, in Eton town, there is plenty of juvenile rhleumatism: in Eton College and the two other big schools in the irnmediate neighbourhood there is none. In Paddington we found that the middle floors of the houses were less damp than the others, and that they provided by far the fewest cases of rheumatism. This seems to suggest that the chief causes of damp in dwellings are to be found in faulty construction and dilapidation, rather than in lack of ventilation for the domestic damp of cooking and laundry. Lastly, Dr. Vincent Coates, of Bath, tells me that in Holland, where damp sites must abound, there is comparatively little juvenile rheumatism. The houses there are kept well heated and therefore dry.
These pieces of evidence, then, seem to show that the site of the house is not so important as the condition of the house itself, and that, as far as rheumatic infection is concerned, it is better to live in a dry house on a damp site than in a damp house on a dry site.
It will be asked how can it be held that damp in dwellings is an important factor in the production of juvenile rheumatism if the disease is less common in the poorest than in the strata of society immediately above the poorest. I believe the explanation lies in the fact that overcrowding, involving many living together in a room used as a kitchen, is not particularly likely to give rise to rheumatism owing to the fact that under such circumstances warmth dispels the damp.
(4) THE ORGANIZED EFFORT AGAINST JUVENILE RHEUMATISM. The organized effort necessaiy to be undertaken in an endeavour to prevent and control the ravages of rheumatism among English children has already been sketched by the British Medical Association's Committee in their second Report. I have, however, been asked to deal with some of the points in connexion with it to-night.
The scheme consisted of four parts :--(1) Increased attention by the public health authorities to housing conditions ; (2) increased activity by the school medical service in the detection of rheumatism and heart disease; (3) increased supervision by the practitioners and hospitals of their rheumatic patients; (4) increased accommodation for heart cases requiring modified rest combined with tuition for long periods.
There is no need for me to support the conclusions of the Report now, but I think I may usefully pass some comments on the way in which the campaign against juvenile rheumatism has taken shape and progressed since the publication of the Report. On the whole I think we may find encouragement in what has occurred and in the new movements which are being called almost daily into being.
The great fight comes over the matter of prevention. It is not difficult to get the public to subscribe large sums for the care of children who are already crippled, but. strictly preventive work appeals only to an enlightened sympathy. To attempt to provide for the poor, homes which are either dry or warm is indeed a colossal task, but until improvement is made on these lines we shall never do much in the prevention of juvenile rheumatism. Yet even here progress is being made.
Individual medical officers of health have come to take a sympathetic interest in the housing of rheumatic children and have, to my personal knowledge, stepped in and righted deplorable dilapidations. Alas, that their honourable efforts have at present to come so late ! I feel I shall be expected to say something about notification of which I have had experience in Paddington for many months. Although the legal limitation of the type of case which can be notified militates against the usefulness of it, I think it is still worth while and of value. The British Medical Association's Report took the line that notification should be confined to districts in which means of supervising the children notified were available. I should myself go further than that. After all, notification does afford a keen medical officer of health opportunity to deal with some unhealthy houses and to make matters better.
As regards increased supervision of rheumatic children, it may be said that the Children's Hospitals have responded magnificently. Glasgow had a "clinic" for some two years before the publication of the British Medical Association's Second Report. Since then many others have been inaugurated. I shall not mention names lest I should leave out some unknown to me. In London I know of four schemes at work and I read of the probability of four more, and scarcely a week passes but I hear from some provincial city that there is some plan under consideration. I can fully confirm the conclusions of the Report on the schemes they enumerated. One thing I would like to emphasize is that, whatever scheme is adopted, the word " rheumatism" must appear in its title. It is difficult enough to get people to understand the danger of heart disease in children, and if the supervisory scheme is labelled a " cardiac clinic" opportunities for the prevention of heart disease must be much curtailed. Call it a " rheumatism " centre, and you may catch the parents who, although totally unaware of the danger, or presence, of heart disease, do know that their child complains of rheumatic pains.
The accommodation for heart cases needing protracted treatment has of late increased rapidly. I need not enumerate the various plans adopted. Though they are in themselves excellent there is a tendency to place the accommodation too far away from the metropolitan hospitals, so that the relief afforded to the hospitals is not as great as it should be. To give an actual example: at the time of writing this, every bed of mine at Paddington Green Children's Hospital except one is occupied by a rheumatic patient, and 50 per cent. of the rest of the medical beds. Not one of these patients is fit to travel thirty miles, yet several could be moved to an institution near at hand, were beds available. SCHOOL MEDICAL SERVICE. I have left until the end the consideration of the part to be played by the school medical service as I have specially been asked to give my views in this matter. These I must preface by saying that I have no practical experience of school work. I have never seen a school inspection and I gather that there is a good deal of difference in the ways in which such inspections are conducted. Further, just as one practitioner does not live by his opponent's successes, 1 suppose hospitals are apt to see the failures rather than the successes of the school medical officers.
Administrative Measures.-One of the most urgent reforms that the school medical service should secure is concerned with the warming and drying of children who arrive wet at school. If this cannot be carried out the child should be sent home. We see too many children laid low by acute rheumatism, after " getting wet through," to doubt the danger of it. Further, we hear complaints that children get chilled in playgrounds and lavatories.
Again, certificates stating that a rheumatic child should not attend school on wet days, and that in convalescent cases it should attend for half days only, should be allowed. I gratefully acknowledge that in Paddington I have met with no difficulties in these matters.
I know that the system of grants as at present in working militates against the use of medical common sense in the attendance of delicate children; yet we must insist upon the fact that the school exists for the child, and not the child for the school.
Detection.-I am afraid it must be confessed that the ordinary routine of school medical inspections fails to discover the rheumatic child or the victim of heart disease in the great majority of cases. The questions arise: (1) Ought this diagnostic work to be expected of the school medical service; and (2) if so, on what lines does its routine require alteration ? I have read in the editorial columns of The Medical Officer that diagnosis of disease is not part of the work of school inspections. If this is so, we need say no more about it, but if the school service has a higher ideal for itself than this, what shall it do to enable it to detect the rheumatic child ? Evidently it will need to turn its "inspections" into examinations; to interview parents; to have facilities for examining a heart when the child is lying down as well as standing up. How these things are to be done, if they are to be done at all, I do not know; I only state the bald fact that until they are done the rheumatic school child will go on being missed as at present.
Treatment.-Unless re-examinations can be frequent, the supervision of rheumatic children should not, in my opinion, be part of the duties of the school medical service. As regards treatment, I agree absolutely with the verdict of the British Medical Association's Report which was to the effect that no one should undertake this who has not at hand the facilities for dealing with every emergency that may arise in a rheumatic case. To draft these children to minor ailment centres and the like is to fail to appreciate anything of the real nature of the disease and would, I am sure, be a disaster. The treatment must be left to practitioners and hospitals available at any time, and ready to deal with any acute rheumatic manifestation, however sudden or severe.
The Pathogenesis of Rheumatic Fever in its Climatological
Relationship to a Possible Insect Carrier. By J. TERTIUS CLARKE, L.R.C.P., M.R.C.S.
ABSTRACT.-A short while ago a special sub-committee of the British Medical Association [1] sat to inquire into the problem of rheumatic heart disease in children, and suggested, among other conclusions, that the material. for any accuirate world map of the incidence of rheumatism was probably not available. My objects in presenting this paper are:
(1) To provide data for this map.
(2) To show that the geographical distribution of rheumatic fever coincides with that of the common rat flea, Ceratophyllu8 fa8ciatu8, and
(3) To suggest that this disease is caused by a protozoon, spirochmete or allied organism, which is carried by that flea.
MY chief claim to a hearing on this subject is rather a curious one, but is explained by the nature of my evidence. It is that I am totally ignorant of the disease. During more than thirty years of service in the Malay Peninsula I have seen 100,000 in-patients and probably as many out-patients, including natives from
